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CHAPTER 9
SIEVES
1. INTRODUCTION
Sievesad in the ingpection of grain, rice, peas, beans, hops, and processed commodities by
separating materid by Sze. For officid purposes, only use sevesthat are (1) atype and mode
approved by FGIS; (2) maintained in good operating condition; and (3) tested and examined at
the prescribed intervas, in the prescribed manner, and found to be within tolerance.
2. TOLERANCES
a Desgn Requirements. The perforated meta and woven-wire cloth used in the
fabrication of hand sieves, dockage tester Seves, rice sizing plates, and powdered
commodity Seves must comply with the requirements stated in this chapter.
b. Grain Test (Sieving) Accuracy MDS!*
0.064 x 3/8 inch 5/64 x 3/4 inch 5.5/64 x 3/4 inch 6/64 x 3/4 inch
Whesat Barley Barley Barley
Direct Method® +0.2% +0.3% + 0.5 % + 0.7 %
Exchange Method® +0.3% +0.5% +0.7 % +1.0%

3. MAINTENANCE

Mean deviation from standard Sieve results.

“Direct comparison method. An equipment testing procedure wherein transfer standards are
tested at the same time and place to compare the performance of two or more units of the same
ingpection equipment. One unit of the equipment used in the test shal be stlandard ingpection equipment.

3Sample exchange method. An equipment testing procedure wherein transfer standards are
tested to compare the performance of two or more units of the same ingpection equipment installed at
different locations. One unit of the equipment used in the test shal be standard inspection equipment.
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Maintain Sevesin good condition. Check, clean, and repair them prior to initid use and
periodicaly theregfter, as needed. Check the following:

a Cleaning. Thoroughly clean each Seve usng warm water and detergent, and a soft
bristle brush. Even adight amount of oil on anew sevewill dter itsresults. Do not use
asted brush to clean Seves.

b. Seve Sraghtening. Check hand Sieve plates for bowing or loosenessin the Seve
frame. Either condition will prohibit the Seve from satisfactorily separating materid ina
sample. Tighten or diminate the bow in hand seve plates by placing the Seve upside
down on aleve surface and tapping the hem lightly with a hammer around its entire
circumference.

Figure 1, Measuring Sieve Bow

Measure the bow using a narrow sted! rule or piece of wire as a depth gauge. Measure
digance“a” at the center of the Seve, and disance “b” near the edge. The
recommended difference of the measurements (b - @) is£ 3/16 inch.

C. Lodged Materia. Inspect the Sevesfor lodged materid and didodge any materid
found. Perforated meta Seves, except for rice Szing plates, shdl not be struck with the
hand to didodge materid caught in the perforations. Free lodged materid by running
the pam of the hand over the underside of the Seve, forcing the lodged materid
through the upper sde of the Seve perforations. Remove materid lodged inrice Szing
plates by striking the underside of the plate with arubber mdlet or flat board.
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d. Storage. Store sevesin racks to prevent damage to the perforated metal.

4, STANDARDIZATION

The accuracy of newly perforated metd is determined by a sandard referred to as a plug gauge
and by visud examindion. Thisexamination isnot normaly performed by fidd personnd.

a Plug Gauge. The gauge is atwo-ended, feder-type device with a"go" end 0.001 inch
gmdler than the "'no go" end.

Figure 2, Plug Gauge

@ For agiven size perforation, agauge is selected with a"go" end 0.0005 inch
gmaller than the perforation being measured.

2 The "no go" end shdl be 0.0005 inch larger than the perforation. In use, the
"go" end should fit and the "no go" end should not fit each perforation.

3 Only trained personnd shdl use the plug gauges and then only on newly
perforated metd.

b. Visud Examination. Factors such as perforation sharpness and beve dso affect Seve
accuracy. Visudly examine the seve and ensure that the perforations do not gppear too
sharp or beveled.

5. TESTING
a Generd.

Q) Test each wheat and barley hand sieve (0.064" x 3/8" oblong sieve, 5/64" x
3/4" dotted Seve, 5.5/64" x 3/4" dotted Seve, and 6/64" x 3/4" dotted
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seve) according to the testing schedule (periodic tests), and whenever their
accuracy isin question, including after dl repairs (supplementd tests). New
Sevesthat are pre-tested before purchase do not require initia testing, but you
must date the Approved label when received.

Check that the mechanica grain Szer isin atrue level condition with a spirit
level placed on the Seve holder. The sizer must be level front-to-back and
ddeto-gde. Usetheleveler legsfor this purpose.

@ The Szer provides ahorizonta stroke equa to 10 inches £ 0.25 inch, at
approximately 68 complete cycles per minute, and has an automatic
resetting counter with arange of 1 to 120 cycles.

(b) Qil the orocket bearings and lower motor bushing twice yearly with a
lightweight oil. The Seve holder dide rods may be lubricated with
graphite or wiped with an aily cloth. Do not over-lubricate the rods, as
dust may adhere to the rods or the Sieve holder bearings.

(© Theroller chain may be lubricated with graphite or light grease. If
needed, the drive chain may be adjusted by |oosening the 3 cap screws
on the motor mount and moving the motor. Do not tighten the chain too
tight. Leave a least 1/4 inch dack from the edge of the chain guard.

Test Preparation.

@

@)

3

(4)

The testing office (FGIS Headquarters, in the case of field office Standard
equipment, or the field office, in the case of dl other equipment) shdl prepare
test samples of whest or barley.

Provide a set of samples (one sample for each sSeve) to each office for testing
the Seves.

The testing office shdl test the samples usng the Headquarters Standard or field
office Standard; next, place them in moisture-proof containers, and then, send
them to the appropriate offices for testing.

Each sample shall be tested in accordance with the test procedures.
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Table 1 - Test Samples

Seve

Sample

Approximate Composition

0.064 x 3/8-Inch
Oblong Sieve

250 grams of
dockage-free
whesat with 8.0
percent shrunken
and broken
kernels

230 g wheat 20 g thin

5/64 x 3/4-Inch
Slotted Seve

250 grams of
dockage-free
barley with 15.0
percent thin
barley

212.5gBly 375gthin

5.5/64 x 3/4-Inch
Sotted Seve

250 grams of
dockage-free
barley with 7.0
percent thin
barley

232.5gBly 17.59 thin

6/64 x 3/4-Inch
Sotted Seve

250 grams of
dockage-free
barley with 20.0
percent thin
barley

200 g Bly 50 gthin

Chapter 9
10-04-96

Note: In order to obtain ardiable tes, it is necessary that each test sample present a separation
chalengeto theseve. If there are 20-50 kerndlslodged in the Seve a the end of ates, itisagood
indication that the sampleis chalenging the Seve.

C.

Direct Comparison and Sample Exchange Test Procedures.

@ Thoroughly clean the first Seve to be tested (and the Standard Seve, if
gpplicable).
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@)
3
(4)

Q)

(6)
()

(8)

©)

(10)

(11)

Mix the test sample well.
Pour the sample onto the center of the test Seve.

Test the Seve by either the mechanica or hand method. The mechanical
method is preferred.

@ Mechanica Method. Align the perforations of the Seve so that they are
pardle with the motion of the Szer. Thisadignment is extremely
important to ensure an accurate test. Place gauging marks on the szer,
bottom pan, and sevesto ad in the dignment of the Seve with the
moation of the Szer. Set the counter of the sizer for 30 strokes and then
activate the szer. (Check the action of the sizer to ensure that it
traverses 30 times.)

(b) Hand Method. Hold the Seve leve in both hands directly in front of
your body with elbows close to your sides. Hold the Seve so that the
gran will move lengthwise with the perforations. In asteedy Seving
moation, move the Seve from right to left gpproximately 10 inches, and
return from left to right to complete the operation. Repeet the operation
30 times.

When the sample has been shaken 30 times, pour the materia that passed
through the Seveinto a clean pan and set it asde for weighing.

Then, pour the grain that remains on top of the Seveinto a separate clean pan.

Next, invert the Seve over its bottom pan and gently push the materia lodged in
it into the bottom pan.

Pour the materia from the bottom pan into the pan that contains the grain.
Weigh the Seve separation on a precision-class scae (divison sze not more
than 0.01 gram) and record the results on aform FGIS-924, Barley Pearler and
SeveTed.

Combine the sample and separation and repeat the procedure (steps 3 through
9) two times. Record dl readings on aform FGIS-924.

For direct comparison testing only, after running the test sample through the test

seve three times, run the test sample through the Standard sieve three times
(steps 2 through 9). Record the results on the form FGIS-924.
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(12)

(13)

(14)

(15

(16)
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If required, test other Sevesin the same manner asthe first. Record the results
on the form FGIS-924.

Determine the average percentage of the separations.

Evduation of Results

@

(b)

Direct Comparison. Complete the form FGIS-924 and compare the
results of the test Seve to the results of the Standard Seve. If the mean
deviation of the test resultsis within the alowable tolerance, the Seve(s)

is acceptable.

Sample Exchange.

1)

2)

3)

After completing the tests, combine the sample and separation,
and place in amoisture-proof container identified by location
and type of Seve.

Return the samples to FGIS Headquarters or the FGISfield
office, as gppropriate. Include a properly completed form
FGIS-924 with the samples.

Upon receipt of the returned forms and samples, FGIS
headquarters or the field office, as gppropriate, shal complete
the form by recording their test results, and then comparing the
results of the two tests. If the mean deviation of the test results
iswithin the dlowable tolerance, the Seve(s) is acceptable.

In the case of out-of-tolerance seves, document on the form FGIS-924 dl
pertinent facts and actions (including adjustments, retest, and follow-up actions).

After evaluating the test results, the origind of the completed form FGIS-924
shall be returned to the test unit operator. A copy of the form shdl be retained
by FGIS Headquarters or the FGIS fidd office.
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INSTRUCTIONS FOR COMPLETING FORM FGIS-924,
"BARLEY PEARLER AND SEVE TEST"

Date the test samples are mailed to the FGIS field office or agency, as applicable.
FGISTidd office that performed the test, when applicable.

Agency that performed the test, when gpplicable.

Locetion of the field office or agency that performed the te<t.

Method used for testing--mechanical or hand seving.

Test Seve's assigned number.

Szeof seve.

Three test results, shown to 0.01 gram.

Average of the three test results, shown as a percentage of 250 g.
Standard sieve's assgned number.

Szeof seve.

Three test results, shown to 0.01 gram.

Average of the three Standard results, shown as a percentage of 250 g.

Average of the test Sevesresults. Item 9 isrounded to 0.1 % (Thisis the same number of
decimas as the stated tolerance).

Average of the Standard sSeve's reaults. Item 13 isrounded to 0.1 %.
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16

17

18

19

20

21

22

23

24

25

Difference between the test Seve's and the Standard seve's average results (seeitems 15 and
14). Show any plus or minus deviation from the Standard, including the appropriate Sgn.

Show the appropriate tolerance (see page 9-1).

Indicate whether the test Seve isin tolerance (mean deviation from Standard equd to or less
than tolerance level) or out of tolerance (mean deviation from Standard exceeds tolerance
leve).

Name of person who tested the test Seve.

Date that testing of test Seve(s) was completed.

Name of person who tested the Standard sieve(s).

Date that testing of the Standard Sieve(s) was completed.

Name of person who determined whether the test Seve(s) was or was not in tolerance.

Date the determination was completed.

Remarks
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Perforation Size Width Center End Bridges
Inches mm Inches | nm SrEfs Inches | mm Inches | mm Pettem
----- Hand Sieves  -----

3/64 3/8 1.19 953 | .0469 1.19 Oblong | 0.125 | 3.18 0.055 | 1.40 End Stg
3/64 1132 | 1.19 8.73 | .0469 1.19 Oblong | 1/8 3.18 0.055 | 1.40 End Stg
3.875/64 Ya 1.54 12.70 | .0605 1.54 Sot 532 | 3.97 5/32 3.97 End Stg
.064 3/8 1.63 9.53 .064 1.63 Oblong | /8 3.18 0525 | 1.33 End Sig
4.5/64 Yo 1.79 12.70 | .0703 1.79 Oblong | 5/32 3.97 0625 | 1.59 End Stg
5/64 15/32 | 1.98 11.91 | .0781 1.98 Sot 9/64 3.57 5/32 3.97 End Stg
5/64 3/4 1.98 19.05 | .0781 1.98 Sot 3/16 4.76 5/32 3.97 End Stg
5.5/64 3/4 2.18 19.05 | .0859 2.18 Slot 3/16 | 4.76 5/32 3.97 End Stg
6/64 15/32 | 2.38 11.91 | .0937 2.38 Slot 3/16 | 4.76 5/32 3.97 End Stg
6/64 3/4 2.38 19.05 | .0937 2.38 Slot 3/16 | 4.76 5/32 3.97 End Stg
6.5/64 15/32 | 2.58 11.91 | .1015 2.58 Sot 3/16 | 4.76 5/32 3.97 End Stg
8/64 3/4 3.18 19.05 | .1250 3.18 Oblong | /4 6.35 5/32 3.97 End Sig
9/64 3/4 3.57 19.05 | .1406 3.57 Oblong | /4 6.35 5/32 3.97 End Stg
10/64 3/4 3.97 19.05 | .1562 3.97 Sot 9/132 7.14 5/32 3.97 End Stg
10/64 3/4 3.97 19.05 | .1562 3.97 Oblong | 5/16 7.94 5/32 3.97 End Stg
11/64 3/4 4.37 19.05 | .1718 4.36 Sot 5/16 7.94 5/32 3.97 End Stg
12/64 3/4 4.76 19.05 | .1875 4.76 Sot 5/16 7.94 5/32 3.97 End Sig
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Perforation Sze Width Center End Bridges
Inches mm Inches mm ST | |nches | mm Inches | mm Pattern
----- Hand Seves  -----
13/64 | x | 3/4 5.16 19.05 | .2031 5.16 Sot 5116 | 7.94 532 | 3.97 End Stg
14/64 | x | 3/4 5.56 19.05 | .2187 5.55 Sot 0125 | 11.11 5/32 3.97 End Stg
5/64 nscircle | 1 98 0781 1.98 Tri 14 6.35 Sngle
.089 nscirde | 2 26 .0890 2.26 Tri 134 3.40 --- Double
2.5/64 0.99 Round .075 191 Stag.
4.5/64 1.79 Round | 1/8 3.18 Stag.
4/64 1.59 Round 1/8 3.18 Stag.
5/64 1.98 Round | 5/32 | 3.97 Stag.
1/12 2.12 Round | 1/8 3.18 Steag.
5.5/64 2.18 Round | 9/64 3.57 Stag.
6/64 2.38 Round | 5/32 | 3.97 Stag.
6.5/64 2.58 Round | 5/32 3.97 Stag.
7/64 2.78 Round | 5/32 3.97 Stag.
8/64 3.18 Round | 3/16 | 4.76 Stag.
9/64 3.57 Round | 3/16 4.76 Stag.
10/64 3.97 Round | 7/32 | 5.56 Steag.
12/64 4,76 Round | 1/4 6.35 Stag.




Perforation Size Width Center End Bridges
Inches mm Inches mm Shepe Inches | nm Inches | nm Fettem
-----  Hand Sieves  -----

14/64 5.56 Round | 0.125 | 7.94 Stag.
15/64 5.95 Round | 5/16 7.94 Stag.
16/64 6.35 Round | 3/8 9.53 Stag.
17/64 6.75 Round | 3/8 9.53 Stag.
24/64 9.53 Round 17/32 | 13.49 Stag.
28/64 11.11 Round 19/32 | 15.08 Stag.
30/64 11.91 Round | 11/16 | 17.46 Stag.

Specifications for Perforated Metal Hand Seves.

Kind & Qudlity of Metd: Sheet duminum 3003 H 14

Thickness of Metd:

No. 20 B& S gauge, decimd equivaent 0.032 inch (0.81 mm) plus or minus 0.0015 inch (0.04 mm).

Accuracy of Perforation: Precisgon - plus or minus 0.0005 inch (0.013 mm), Commercid - plus or minus 0.001 inch (0.025 mm).

Condition of Seve Matd:

Cleanly punched, and free from burrs and other surface imperfections
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Perforation Size Width Center End Bridges
Inches mm Inches | mm Shepe Inches mm Inches | mm Fettem

No. ----RICE S ZING PLATES---
5 |.0781 1.98 Round 5/32 3.97 Stag.
6 | .0940 2.39 Round 5/32 3.97 Stag.
0.135 | .1350 3.43 Round 3/16 4.76 Stag.
10 | .1563 3.97 Round V4 6.35 Stag.
12 | .1875 4.76 Round 14 6.35 Stag.

Specifications for perforated meta rice Szing plates .

Kind & Qudlity of Metd:

Thickness of Metal:

Accuracy of Perforation:
Condition of Sieve Meta:

Sheat duminum 5052 H 34

No. 16 B&S gauge, decimd equivaent 0.05 inch plus or minus 0.0015 inch

Precision - plus or minus 0.0005 inch
Cleanly punched, and free from burrs and other surface imperfections
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Perforation Size Width Center End Bridges
Inches mm Inches mm SrEfE Inches | nm Inche | mm o

No.| e Carter Dockage Tester Sieves  -----

22 3‘774’8 Yo 154 12.70 | .0605 154 Sot 5132 3.97 5/32 | 3.97 | Stag.

4 | .064 3/8 1.63 9.53 .0640 1.63 Oblong | 1/8 3.18 0525 | 1.33 | Stag.

5 | .070 Yo 1.78 12.70 | .0700 1.78 Oblong | 5/32 3.97 0625 | 1.59 | Stag.
23 | *L8 3/4 1.93 19.05 | .0760 1.93 Slot 3/16 | 4.76 5/32 | 397 | Stag.
24 | 5/64 Yo 1.98 12.70 | .0781 1.98 Sot 3/16 4.76 5/32 | 3.97 | Stag.
25 | 6/64 Yo 2.38 12.70 | .0937 2.38 Sot 3/16 4.76 5/32 | 3.97 | Stag.
26 %2 Yo 2.58 12.70 | .1015 2.58 Sot 3/16 4.76 5/32 | 397 | Stag.

6 | 564 inscircle 1 1,08 0781 1.98 Tri. va 6.35 Sngle

8 | .089 insdircle | 2 26 .0890 2.26 Tri. 134 | 340 Double

1 | 2E 0.99 .0391 0.99 Round | .075 1.91 Stag.

7 | EE 1.79 .0703 1.79 Round | 1/8 3.18 Stag.

2 | 5/64 1.98 .0781 1.98 Round | 5/32 3.97 Stag.
20 | 6/64 2.38 .0937 2.38 Round | 5/32 3.97 Stag.
27 G‘TJf 2.58 1016 2.58 Round | 5/32 3.97 Stag.
21 | 7/64 2.78 1093 2.78 Round | 5/32 3.97 Stag.

3 | 12/64 4.76 1875 4.76 Round | 1/4 6.35 Stag.
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Perforation Size Width Center End Bridges
Shape Pettern
Inches mm Inches mm Inches | mMm Inches | mm

No.{ e Indented and Special Hole Perforations — -----
30 | 7/64 2.78 1093 2.78 Round | 13/16 | 20.64 Stag.
28 | 9/64 357 .1406 3.57 Round | 13/16 | 20.64 Stag.
29 g‘Tlf 3.77 1484 3.77 Round 13/16 | 20.64 Stag.
31 | 10/64 397 1562 3.97 Round | 13/16 | 20.64 Stag.
.070 X | % 1.78 X | 12.70 | .070 1.78 Oblong | 5/32 397 Stag.
9 | V12 212 .0833 212 Round | 1/8 3.18 Stag.
.070 X | % 1.78 X'|12.70 | .070 1.78 Sotted | 5/32 397 Even
9 | V12 212 .0833 212 Round | 1/8 3.18 Stag.

Specifications for perforated metal Carter Dockage Tester Sieves.

Kind & Qudlity of Metd: Sheet duminum 3003 H 14
Thickness of Metd:

No. 20 B& S gauge, decimd equivaent 0.032 inch plus or minus 0.0015 inch.
Accuracy of Perforation: Precison - plus or minus 0.0005 inch (0.013 mm), Commercid - plus or minus 0.001 inch (0.025 mm).
Condition of Seve Metd: Cleanly punched, and free from burrs and other surface imperfections
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Specifications for U.S. Woven Wire Sieves

Designation Opening Nominal Wire Diameter
Standard | Alternate mm inch mm inch
- —
453 mm " 1%inch 453 1.75 4,85 1909
38.1 1% 38.1 1.50 4.59 .1807
32,0 1% 32.0 1.25 423 .1665
26.9 1.06 26.9 1.08 3.90 18635
25.4 1 25.4 1.00 3.80 1496
226 % 226 0.875 3.50 1378
19.0 % 19.0 0.750 3.30 1299
16.0 % 16.0 0.625 3.00 1181
13.5 530 13.5 0.530 275 1083
12.7 % 12.7 0.500 2,67 1051
11.2 718 1.2 0.438 245 .0965
8.51 318 9.51 0.375 227 0894
8.00 516 8.00 0.312 2.07 0815
6.73 265 6.73 0.265 1.87 .0738
6.35 Y 6.35 0.250 1.82 0717
5.66 N2 3 % 5.66 0.223 1.68 0661
476 4 476 0.187 1.54 0606
4.00 5 4.00 0.157 1.37 0539
3.36 8 3.36 0.132 1.23 0484
2.83 7 2.83 0.111 1.10 0430
2.38 8 2.38 0.0937 1.00 0394
2.00 10 2.00 0.0787 900 .0354
1.68 12 1.68 0.0661 810 0319
1.41 14 1.41 0.0555 725 0285
1.19 16 1.19 0.0469 650 0256
1.00 18 1.00 0.0394 580 0228
841 micron 20 . 0.841 0.0331 510 0201
707 25 0.707 0.278 450 0177
595 a0 0.59% 0.234 -390 0154
500 35 0.500 0.0197 .340 0134
420 40 0.420 0.0165 290 0114
354 45 0.354 0.0139 247 0097
297 50 0.297 0.0117 215 .0085
250 60 0.250 0.0098 180 0074
210 70 0.210 0.0083 152 .0060
177 80 0.177 0.0070 131 .0052
149 100 0.149 0.0059 110 .0043
125 120 0.125 0.0049 091 .0036
105 140 0.105 0.0041 076 0030
88 170 0.088 0.0035 064 0025
74 200 0.074 0.0029 .053 .0021
63 230 0.063 0.0025 044 0017
53 270 0.053 0.0021 037 0015
44 325 0.044 0.0017 .030 0012
37 400 ___0.037 0.0015 025 0010
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Perforation Diagrams
Slotted, End- Staggered

End Bridges

‘-— Length —-1 -

b Center to Center

End Bridges

e Center to Center

Oblong, End-staggered
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Triangular, single

Triangular, double

Round-hole, staggered

Indented Perforation




